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THE CENTER rOR CAVE AND KARST STUDIES 
WE:STERN KENTUCKY UNIVERSITY 
Bowling Green, Kentucky 42101 
Phone: 502-745-3252 
The Center for Cave and Karst Studies, established in 1978 at 
Western Kentucky University, was the first center established primarily 
to deal with karst problems in the United States. The Center occupies 
three large rooms within the Department of Geography and Geology in the 
gnvironmental Sciences and Technology Building at Western. 
The Department of Geography and Geology consists of 18 professors 
with specialties in hydrology, physical geography, geology, meteorology, 
cartography, human geography and planning. 
The objectives of the Center are: 
1. to be a research center dealing with all aspects of cave and karst 
studies, with an emphasis on solving environmental problems 
associated with karst terrain, 
2. to provide educational programs concerning cave and karst studies, 
3. to provide public service by assisting individuals, private firms 
and government agencies with karst environmental problems. 
History 
The Center for Cave and Karst Studies resulted from the great 
concern which existed within the Department of Geography and Geology 
about environmental problems of karst regions . Many people are now 
concerned about groundwater problems of karst regions, but it was Dr. 
Ron Dilamarter, previously of our department, who organized the first 
"International Symposium on Hydrologic Problems in Karst Regions" held 
a t IJe s t e r n i n t 9 7 6 • The Pro c e e d i n gs o f th a t con f e r enc e h a v e been so 1 d 
throughout the world and the 481 page book may still be the best work on 
environmental problems of karst regions produced to date . We also 
hosted the NSS sponsored "Eighth International Congress of Speleology" 
in 1981 and the recent conference, "Environmental Problems in Karst 
Terranes and Their Solutions" in 1986, sponsored by the National Water 
Well Association , 
Personnel 
Ce n t e r p e rs on n e 1 cons i s ts o f : a ) one pro f es so r , b l one f u 1 1 - t i me 
and one part-time university staff members employed as hydrology 
research ass i st ants and c ) a par t - t i me coo rd i n at or of the Karst r i e l d 
Studies Program at Mammoth Cave. They are as follows: 
WKU-l'rinting paid f1om ltoto funds. KRS 57.376. 
1. Nicholas Crawford, Ph.D . - Director of the Center and Professor 
of Hydrology and Karst Studies 
2. James Webster - Hydrology Research Assistant - full-time staff 
member 
3. Whitetta Crawford Coordinator of Karst Field Studies at 
Mammoth Cave Program - part-time staff member 
4. Shaun Winter - Graduate Research Assistant 
5. Phi 1 Reeder - Graduate Research Assistant 
6. Randy Vi 11 a - Graduate Research Assistant 
7. Ja mes Smith - Graduate Research Assistant 
8 , Tammie Heazlit Undegraduate Research Assistant 
Professors employed by the Center for our Karst Field Studies 
Program at Mammoth Cave va~y from year to year, but include the 
following: Dr. Derek Ford, Dr . Paul Williams, Dr . Art Palmer, Hr. Roger 
Brucker, Dr . Will White, Dr. James Quinlan, Dr . Tom Barr, Dr. Tom 
Poulson, Hr. Don Coons, Dr. Stan Sides, Dr. Tim Atkinson, Dr . John 
Myl r oie, Dr . Pat Watson and Dr . Peter Smart. 
Instruct i onal Activities 
The Center for Cave and Karst Studies in cooperation with Mammoth 
Cave National Park, located only twenty miles northeast of Bowling 
Green, offers a summer educational program which has r eceived 
international recognition. Karst Field Studies at Mammoth Cave began in 
1980 and consists of six or seven one-week field courses/workshops each 
summer dealing with various aspects of karst. Courses incl ude: Karst 
Geology, Karst Hydrology, Karst Geomorphology, Cave 8cology, Cave 
Archaeology, Speleology, Advanced Cave 8xploration and Survey, 
Historical Geography of Mammoth Cave, and Cave Management. Outstanding 
professors from throughout the world are hired to teach the courses each 
summer. By combin i ng Mammoth Cave, the world's largest, wi th the 
wo r l d 's top Karst s c i en t i st s as professors , our program over the past 
seven years has attracted students from throughout th e U.S., Canada, and 
even a few from as far away as Great Britain and China. Participants 
have included college students, commercial cave guides, professors, 
consultants, and personnel from state and federal agencies concerned 
about karst problems. 
In addition, the Center has presented four-hour to four-day 
workshops on Karst groundwater pollution to U. S. 8PA, Tennessee Division 
of Water , City governments, Chamber of Commerces , Soil Conservation 
Service, Society of Professiona l 8ngineers, U.S.G .S., etc . and numerous 
presentations at civic c lubs, universities, high schools and elementary 
schools. 
Perhaps our most significant educational contribut i on will prove to 
be our students . Over the past eight years the Center has attracted 
outstanding undergraduate and graduate students from various parts of 
the U. S • We present l y have e l e v en graduate students e mph as i z in g Karst 
hydrology . Graduate and undergraduate research assistants are actively 
involved in the re search efforts of the Center, and several of our 
graduate students, and even a few underg raduates, have a substantial 
number of publications and presentations to their credit. Our graduates 
are in demand by consulting firms and government agencies, and they are 
being placed in positions where they can make a d.ifference. E)(amples 
include hydrogeologists now employed by EPA, U. S . G.S ., consulting firms 
and the Super vi so r of the Groundwater Sect i on for the I( en tu c Ky Di vi son 
of Water (Geary Schindel>. Other graduates are presently enrolled in 
Ph.D . programs at Penn State, University of Virginia and L.S. U. 
The fol lowing is a l is t of M.S. theses dealing with Karst hydrology 
recently completed or in progress: 
I. "Hydrology of the Sinking Creek System, Logan County, 
Kentucky, II James Cubbage 1980 
2 • 11 Non po int Ag r i cul tu r a l Po 11 u t i on i n a Karst Aq u i fer : lost 
River Groundwater Drainage Basin, Warren County, Kentucky." 
Nancy Tucker 1982 
3 . "Impact of Urban Storm Water Runoff on the Water Quality of the 
4. 
5. 
Subsurface Lost River, Bowling Green, Kentucky." Donald Rice 
1982 
"Enter i c 
Aquife r: 
Contamination of an Urban Karstified Carbonate 
the Double -Spri ngs Drainage 
Geary Schindel 1984 
Basin, Bowling Green, 
Kentucky." 
"A Bacteriological and Chemical Analysis of Nonpoint 




6. "A Preliminary Investigation of the Effect of Storm Events on 
the Concentration of Volatile Organic Compounds in the Lost 
R i v e r Ca v e Sys te m , Wa r r en Co u n t y , Ken t u ck y • " Mi Ke Cr e t e l la 
1985 
7 • "E f f e c t s o f U r b a n i z a t i on on t h e Gu a n t i t y a n d Gu a l i t y o f S t o r m 
Water Runoff Recharging Through Caves into the Edwards Aquifer, 
Bexar County, Texas ." George Veni 1985 
8. "Karstification of the Pennyroyal P.lain Behind the Retreating 
Chester Escarpment: Warren, Simpson, and Logan Counties, 
Ke n t u c K y • " An t h on y Ab 1 e l 9 8 6 
9. "Mechanisms Responsible for Sinkhole Flooding on an Urbanized 
Karst Terrain: South Sunris e/Media Drive, Bowling Green, 
Kentucky." Thomas Feeney 1986 
10. "Lithologic Controls on Groundwater Flow, Lost River 
Groundwater Basin, Wa~ren County, Kentucky." Chris Groves 1987 
11. "Quartzite Karst of Venezuela." Liria Lopez (in progress) 
12. "Karst Hydrology of Sistema Huautla Oakaca, Hexico 11 • 
Smith <in progress> 
Jame s 
13. "Urban Storm Water RunoH Removal on an Urban Karst Terrain: 
Methodology and Efficiency of Storm Water Runoff Removal 
Techniques, Bowling Green, Kentucky . " Phil Reeder (in progress) 
14. 11 Radon Levels in Structures Located Upon Karst Terrain: 
Bowling Green, Kentucky." James Webster (in progress> 
15. "DRASTIC Analysis of Karst Terrain: Warren County, Kentucky ." 
David Baize (in progress> 
16. 11Grbundwater Flow in the Vicinity of a Karst Spring Used for a 
Water Supply by Auburn, Kentucky. 11 Randy Villa (in progress> 
17. "Groundwater 
Wa t e r S up p 1 y 
progress) 
' 
Flow in the Vicinity of a Karst Spring Used for a 
by Fort Campbell, Kentucky." Frank Bogle (in 
Public Service Activities 
The Center is very actively involved in public service activiti es 
and rarely charges for assistance provided to homeowners with 
karst-related problems. It is believed that the Center is pro viding an 
i mp or tan t pub l i c s er vi c e for the local are a , fo r Kentucky and fo r the 
country . The Center routinely receives phone calls from individuals, 
government agencies, and private firms from throughout the United States 
regarding karst hydrologic problems. The following are some examples of 





Consultation and field ~nvestigations of sinkhole flooding 
problems for individuals and government agencies. 
Consultation and fie 1 d investigations of sinkhole collapse 
problems for .individuals and government agencies. 
Workshops, talks and displays 
groundwater , and k a rs t prob I ems to 





Consultation and field investigations 
contamination problems (including dye traces) 
and local, state and federal agencies. 
of groundwater 
for individuals 
5. Consultation and field investigations of toxic and explosive 
fumes which rise from caves in contaminated Karst aquifers for 
individuals and local, state and federal agencies. 
In 1984 over ninety days of public service were contributed by the 
Di rector and add i t i on a l t i me by the Center staff i n ass i st in g the c i t y 
of Bowling Green, State Fire Marshal's Office, Kentucky Division of 
Wahr, Barren River District Health Department and U.S . EPA Emergency 
Response Team with fume problems in Bowling Green. After the U.S. 
Centers for Disease Control issued a Health Advisory for the Bowling 
Green area in March of 1985, the Center was employed by EPA to assist 
with the "Superfund" investigation of what must be described as one of 
the worst cases of groundwater contamination in a karst area in history. 
In Hay 1985 the city of Bowling Green gave the Center a substantial 
three-year grant to continue research on the fume problem. 
Research Activities 
all aspects of basic and 
receives a budget from the 
external funding provided 
The Center is involved in virtually 
applied karst research. Although the Center 
University, i t is primarily dependent upon 
through grants and contracts for the 
activities. Host gran•ts deal with the 
problems: al groundwater contaminabon, 
sinkhole collapse. 
ma j or i t y of i ts res ear ch 
following karst hydrogeologic 
bl sinkhole flooding and cl 
The following are the primary grants and contracts received by the 
Director of the Center since 1980: 
1980 - Investigation of the Storm Water Capacity of the Nahm Avenue 
Sinkhole, for City of Bowling Green 
1980 - Invest i gation of Karst Hydrology and Storm Water Management, 
Greenwood Area, Bowling Green, Kentucky, Grant from Barren 
River Area Development District 
1980-81 - Nonpoint Pollution of Karst Aquifers in the Bowling Green 
Area, Warren County, Kentucky ($15,000 budget plus 
approximately $60,000 in equipment), grant from Barren River 
Area Development District and the Kentucky Division of Water 
1980 - Faculty Development Grant to study the caves and karst of the 
Guadalupe Mountains, New Mexico, Faculty Development Grant, 
WKU 
1981 - Groundwater Observatory for Hydrogeologic Studies at Western 
Kentucky University, Faculty Unit Grant, WKU 
1982 - Karst Hydrogeology Workshop, a grant of $10,000 to direct a 
workshop for U.S. Environmental Protection Agency 
1983-84 - Extended Inventory of Karst Drainage Wells in Kentucky and 
Tennessee, $30,000 grant from U.S. Environmental Protection 
Agency 
1983-85 - Identification of Agriculture and Urban Nonpoint Source 
Pollution Impacts on Karst Aquifers in the Central Kentucky 
Karst Region of the Commonwealth of KentucKy, $45,000 grant 
from KentucKy Division of Water and the Barren River Area 
Development District 
1983-85 - Assessment of Drainage Wells and Karst Hydrology in Kentucky 
and Tennesssee, $39,000 grant from U.S. Environmental 
Protection Agency 
1984 - Karst Hydrology Expedition to the Sierra Madre Oriental, 
Mexico, Faculty Development Grant, WKU 
1985-86 - Monitoring of Lost River Groundwater Basin, $32,000 
cooperative grant involving Western Kentucky University, 
Kentucky Division of Water and U.S. Geological Survey, 
Includes: $10,200 grant to WKU from U.S. Geological Survey . 
An additional $8,000 in equipment was given to WKU and 
$78,000 in equipment was loaned to WKU by the Kentucky 
Division of Water 
1985 - Toxic and Explosive Fumes Resulting from Contaminated 
Groundwater Flow Through Caves Under Bowling Green, Kentucky 
(a grant to map caves and groundwater flow under the city), 
$89,700 grant from City of Bowling Green, plus $20,000 match 
by WKU 
1985 - Cave Excavation Grant, $19,200 contract from Haztech/EPA to 
the Center 
1986 - Monitoring of Lost River Karst Groundwater Basin, $32,000 
cooperation grant between U.S. Geological Survey, Kentucky 
Division of Water and Center for Cave and Karst Studies at 
WKU with $ 10 1 200 going to WKU. 
1986 - Toxic and Explosive Fumes Resulting From Contaminated 
Groundwater Flow Through Caves Under Bowling Green, Kentucky, 
$78,000 grant from City of Bowling Green 
1987 - Preliminary investigation of radon levels in Karst terrain: 
Bowling Green, Kentucky, WKU Faculty Research Committee 
Grant. 
1987 - Preliminary investigation of radon levels 1n Karst terrain: 
Bowling Green, Kentucky, WKU Unrestricted Development Program 
Grant. 
1987 - Toxic and Explosive Fumes Resulting from Contaminated 
Groundwater Flow Through Caves Under Bowling Green, KentucKy, 
$58,000 grant from City of Bowling Green. 
Publications 
1, HYDROLOGIC PROBLEMS IN KARST REGIONS, edited by Dr. Ronald R. 
Dilamarter and Dr. Sandor C. Csallany, 481 pages; (1977) -
$12.00. 
2. KARST HYDROGEOLOGY OF THE CUMBERLAND PLATEAU ESCARPMENT IN THE 
LOST CREEK COVE AND GRASSY COVE AREAS OF TENNESSEE, by 
Dr. Nicholas C, Crawf ord; Guidebook prepared for Safford 
Centennial Soc i ety <Tennessee Professional Geologist) Field 
Trip, 27 pages, 21 figures, 4 plates; (1979) - f3.00 . 
3. Cave and Karst Studies Series No. 1, THE KARST HYDROGEOLOGY OF 
THE CUMBERLAND PLATEAU ESCARPMENT OF TENNESSEE, PART I: 
SUBTERRANEAN STREAM INVASION, CONDUIT CAVERN DEVELOPNENT, AND 
SLOPE RETREAT IN THE LOST CREEK COVE AREA, WHITE COUNTY, 
TENNESSEE, by Dr . Nicholas C. Crawford, 75 pages, 45 figures, 
2 plates, ( 1979) - f5 . 00 . 
4. Cave and Karst Stud i es Series No. 2, THE KARST HYDROGEOLOGY OF 
THE CUMBERLAND PLATEAU OF TENNESSEE, PART II: KARST VALLEY 
DEVELOPMENT AND THE HEADWARD ADVANCE OF THE SEQUATCHIE VALLEY 
IN THE GRAS SY COVE AREA, CUMBERLAND COUNTY, TENNESSSEE, by Dr. 
Nicholas C. Cr awford, 50 pages, 40 figures, 2 plates (1979) -
f5. 00 . 
5. Cave and Karst Studies Ser i es No. 3, THE KARST HYDROGEOLOGY OF 
THE CUMBERLAND PLATEAU ESCARPMENT OF TENNESSEE, PART III: 
KARST VALLEY DEVELOPMENT IN THE LOST COVE AREA, FRANKLIN 
COUNTY, TENNESSEE, by Dr , Nicholas C. Crawford, 27 pages, 10 
figures, 2 plates (1980) - f2.50 . 
6. Cave and Karst Studies Series No . 4, THE KARST HYDROGEOLOGV OF 
THE CUMBERLAND PLATEAU ESCARPMENT OF TENNESSEE PART IV: 
EROSIONAL PROCESSES ASSOCIATED WITH SUBTERRANEAN STREAM 
INVASION, CONDUIT CAVERN DEVELOPMENT AND SLOPE RETREAT, by 
Dr . Ni cholas C. Crawford, 160 pages, 55 figures, 4 plates 
(1980) - f S.00 . 
7. Report of Investigations No. 3 1 KARST HVDROGEOLOGY AND 
ENVIRONMENTAL PROBLEMS IN THE BOWLING GREEN AREA, WARREN 
COUNTY, KENTUCKY, by Dr. Nicholas C. Crawford, 21 pages, 2 
plates, (1981) - f4 .0 0 <out of pr i nt). 
8. KARST HYDROGEOLOGY OF TENNESSEE by Dr. Nicholas C. Crawford, 
Guidebook prepared by Center for Cave and Karst Studies for 
U.S . Environmental Protection Agency Karst Hydrogeology 
Workshop, Aug. 31 - Sept. 3, 1982, Nashvi l le, Tennessee, 102 
pages, 59 figures, 6 pla t es, (1982> - f8.00. 
9. HVDROGEOLOGIC PROBLEMS RESULTING FROM DEVELOPMENT UPON KARST 
TERRAIN, BOWLING GREEN, KENTUCKY, by Dr. Nicholas C. Crawford. 
Guidebook prepared by Center f or Cave and Karst Studies for 
U. S. Environmental Protection Agency Karst Hydrogeology 
Workshop, Aug . 31 - Sept. 3, 1982, Nashville, Tennessee, 34 
pages, 21 figures, 7 plates, (1982) - f 5.00. 
10 . STORM WATER DRAINAGE WELLS IN THE KARST AREAS OF KENTUCKY AND 
TENNESSEE, by Dr . Nicholas C. Crawford and Christopher G. 
Groves, 52 pages, 34 figures , (1984) - f5.00. 
11. CENTRAL KENTUCKY CAVE SURVEY BULLETIN NUMBER ONE, edited by 
Geary Schindel, Sue Schindel, and Mary Tinker, 217 pages, 
SO figures, 21 maps, (1984) - $8.00. 
12. GROUNDWATER FLOW AND GEOLOGIC STRUCTURE, LOST RIVER 
GROUNDWATER BASIN, WARREN COUNTY, KENTUCKY, <mapl, by 
Nicholas C. Crawford, (19851 - $1.00. 
13. GROUNDWATER FLOW ROUTES, LOST RIVER GROUNDWATER BASIN, WARREN 
COUNTY, KENTUCKY, <mapl, by Dr . Nicholas C, Crawford, <198Sl -
$ 1. 00. 
14. KARST HAZARD ASSESSMENT OF KENTUCKY: GROUNDWATER 
CONTAMINATION <mapl, by Nicholas Crawford and James Webster, 
<1986) - $I.SO. 
15. KARST HAZARD ASSESSMENT OF KENTUCKY: SINKHOLE FLOODING AND 
SINKHOLE COLLAPSE, <mapl, by Nicholas Crawford and James 
Webster, <19861 - $1.50. 
16 . KARST HAZARD ASSESSMENT OF TENNESSEE: SINKHOLE FLOODING, 
SINKHOLE COLLAPSE, AND GROUNDWATER CONTAMINATION, (map), 
by Nicholas Crawford and George Veni (19861 - $1.50. 
